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SPECIFICATION

[TITLE OF THE INVENTION] LENS BARREL

[ABSTRACT]

[Object] In a lens barrel having a zooming photographic optical

system including at least two first and second lens groups 1

and 5 and an inner converter lens 11 which can switch between

a position on a photographing optical axis and a position

retracted from the photographing optical axis, to make it

possible to set the one point focal length as well as the

variable focal range of normal zooming without an increase in

size of the barrel from the size of the lens barrel that is

provided with only the zooming optical system.

[Construction] A D cut 5a is formed out of the effective



diameter of the second group lens 5, and the inner converter

lens is held so as to switch between a position on the

photographing optical axis and a retracted position inside a

space 19 created by the D cut 5a, and the holder 12 of the inner

converter lens 11 is held on the holder 6 of the second group

lens 5 so as to rotate perpendicularly to the photographing

optical axis.

WHAT IS CLAIMED IS;

[Claim 1] A lens barrel having a zooming photographic optical

system including at least two lens groups of first and second

groups and an inner converter lens that can switch between a

position on a photographing optical axis and a position

retracted from the photographing optical axis, wherein a D cut

is formed out of the effective diameter of the second group

lens, and the inner converter lens is held so as to switch

between the position on the photographing optical axis and a

retracted position inside a space created by the D cut, and

the holder of the inner converter lens is held on the holder

of the second group lens so as to rotate perpendicularly to

the photographing optical axis.

[Claim 2] The lens barrel according to Claim 1, wherein a fixed

stop that determines an aperture stop when using the inner
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converter lens is fixed to the inner converter lens.

DETAILED DESCRIPTION OF THE INVENTION

[Field of the Invention]

[0001]

[Field of the Invention] The invention relates to a zoom lens

that varies its focal length, more specifically, a lens barrel

which holds a zoom lens in which an inner converter lens is

inserted on the photographing optical axis when the focal

length is short.

[0002]

[Prior Art] A conventional lens barrel belonging to this type

is constructed as described in the Specification of US Patent

No. 5166716 so that an inner converter lens is normally

retracted to the outside of the lens barrel, and the inner

converter lens slides orthogonally to the -photographing

optical axis and enters the inside of the lens barrel when the

zoom lens inside the lens barrel comes to a predetermined

position

.

[0003] In addition, the inner converter lens is supported

inside the lens barrel so as to rotate around an axis in parallel

to the photographing optical axis, and is held at a position

retracted from the photographing optical path in a normal

condition, and is rotated around the axis and inserted into
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the photographing optical path in the case of a wide angle.

[0004]

[Problems to be Solved by the Invention] However, among the

conventional examples, according to the Specification of US

patent No. 5166716, a space for retracting the inner converter

lens is required, resulting in an increase in the size of the

camera

.

[0005] In addition, in the conventional example in which the

inner converter lens moves in parallel to the direction

orthogonal to the photographing optical axis to retract from

the photographing optical path, the diameter of the lens barrel

frame holding the zoom lens must include the retracting space

of the inner converter lens, resulting in an increase in

diameter of the lens barrel frame.

[0006] An object of the invention is to obtain a lens barrel

which solves the above-described problems.

[0007]

[Means for Solving Problems] According to Claim 1 of the

invention, in a lens barrel having a zooming photographic

optical system including at least two lens groups of first and

second groups and an inner converter lens that can switch

between a position on a photographing optical axis and a

position retracted from the photographing optical axis, a D
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cut is formed out of the effective diameter of the second group

lens, and the inner converter lens is held so as to switch

between the position on the photographing optical axis and the

retracted position inside a space created by the D cut, and

the holder of the inner converter lens is held on the holder

of the second group lens so as to rotate perpendicularly to

the photographing optical axis, whereby it becomes possible

to arrange the inner converter lens inside the lens barrel

without increasing the lens barrel diameter.

[0008] According to Claim 2 of the invention, when using the

inner converter lens, a fixed stop that determines an aperture

stop is fixed to this inner converter lens, whereby the diameter

of the aperture stop can be switched between the case of using

the inner converter lens and the case where the inner converter

lens is not used.

[0009]

[Embodiment] Fig. 1 through Fig. 4 show an embodiment of the

invention, wherein Fig. 1 is a longitudinal sectional view of

a lens housed state, Fig. 2 is a longitudinal sectional view

in the state with a short focal length, Fig. 3 is a longitudinal

sectional view in the state with a middle focal length, and

Fig. 4 is a longitudinal sectional view in the state with a

long focal length. Fig. 5 is a cross sectional view along the
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A-A line of Fig. 1, Fig. 6 is a cross sectional view along the

B-B line of Fig. 2, and Fig. 7 is a developed view of a

rectilinear guide cylinder of a zoom lens viewed from the

inside

.

[0010] In the figures, the first group lens 1 is held by the

holder 2, and this first group holder 2 is held on the shutter

unit 3. The shutter unit 3 has an edge 3a that determines the

aperture stop, and is fixed to the lens barrel frame 4. On the

outer circumference of this lens barrel frame 4, pins are

provided on three points.

[0011 ] The second group lens 5 is held by the second group holder

6, and on the outer circumference of this second group holder

6, pins 6a are provided at three points . The second group holder

6 is provided with shafts 6b orthogonal to the photographing

optical axis at two points. The inner converter lens 11 is held

by the holder 12, and the front ends of the arms 12a of this

holder 12 fit the shafts 6b of the second group holder 6, and

to the front face of the holder 12, a fixed stop 13 having an

edge 13a is fixed.

[0012] The holder 12 is held so as to rotate almost 90° around

the shafts 6b that are perpendicular to the photographing

optical axis, and the inner converter lens 11 can move to a

position on the photographing optical axis and a position
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retracted from the photographing optical axis.

[0013] A part of the second group lens 5 out of the effective

diameter that photographic light passes through is cut by the

D cut 5a as shown in Fig. 5 and Fig. 6, and the inner converter

lens 11 retracts to the space 19 created by this D cut 5a. To

the front ends of the arms 12a of the holder 12, pins 12b are

fixed, and near the pins, springs 14 are laid and pressed so

as to position the inner converter lens 11 on the photographing

optical axis.

[0014] The rectilinear guide cylinder 7 is fixed to a camera

main body that is not shown, and on the outer circumference

thereof, a cam tube 8 fits rotatably. This rectilinear guide

cylinder 7 is provided with three each of grooves 7a and 7b

by three each and two each of grooves 7c by two each in parallel

to the photographing optical axis, and the three pins 4a of

the lens barrel frame 4 fit the grooves 7a, the three pins 6a

of the second group holder 6 fit the grooves 7b, and the two

pins 12b of the holder 12 of the inner converter lens 11 fit

the grooves 7c, and these are guided so as to go straight in

the photographing optical axis direction.

[0015] The cam tube 8 is provided with three each of cam groves

8b and 8c, and the pins 4a of the lens barrel frame 4 fit the

cam grooves 8b, and the pins 6a of the second group holder 6
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fit the cam grooves 8c. Therefore, when the cam tube 8 rotates,

the lens barrel frame 4 is driven by the cam grooves 8b and

the second holder 6 is driven by the cam grooves 8c to go

straight by predetermined distances in the photographing

optical axis direction, respectively.

[0016] The pins 12b on the front ends of the arms 12a of the

holder 12 of the inner converter lens 11 have not yet reached

the cam tube 8, so that they do not interfere with the cam tube

8. On the outer circumference of this cam tube 8, a gear part

8a is provided and engaged with a gear 9. This gear 9 is joined

to a motor 10 via a reduction gear row, and the cam tube 8 is

rotated by the motor 10. Control of the zoom lens by the motor

10 is generally known, so that description thereof is omitted

herein.

[0017] Next, operations of the above-described embodiment are

explained. Fig. 1 shows a barrel retracted state in that the

first group lens 1 and the second group lens 5 are retracted

to the side closest to the film surface 15, and the pins 4a

of the lens barrel frame 4 and the pins 6a of the second group

holder 6 are held at the positions 4b and 6c in Fig. 7,

respectively.

[0018] In this barrel retracted state, the second group holder

6 is retracted the most, so that the inner converter lens 11
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held by the second group holder 6 is also retracted the most,

and the pins 12b on the front ends of the arms 12a of the holder

12 reach the position 12c in Fig. 7 and rotate against the force

of the springs 13 by the slope of the grooves 7c, and the inner

converter lens 11 is retracted to the space 19 formed by cutting

the second group lens 5 by the D cut 5a.

[0019] From this barrel retracted state of Fig. 1, when the

cam tube 8 is rotated by the motor 10, the pins 4a of the lens

barrel frame 4 and the pins 6a of the second group holder 6

are protruded according to the cam grooves 8b and 8c and stopped

at the solid-line positions 4a and 6a of Fig. 7. The pins 12b

on the front ends of the arms 12a of the holder 12 of the inner

converter lens 11 are also protruded together with the second

group holder 6, and reach the solid-line position 12b of Fig.

7 according to the grooves 7c. The holder 12 of the inner

converter lens 11 is pressed by the springs 14 and positioned

in contact with a stopper that is not shown. This unillustrated

stopper may be provided on the second group holder 6 or the

shutter unit 3.

[0020] At this point, the optical axis of the inner converter

lens 11 and the photographing optical axis of the optical system

formed by the first group lens 1 and the second group lens 5

match each other, whereby a wide-angle photographic optical
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system is formed.

[0021] In this wide-angle photographic optical system, the

aperture stop when the shutter of the shutter unit 3 is fully

opened is determined by the edge 13a of the fixed stop 13, and

the diameter thereof is smaller than the edge 3a of the shutter

unit 3 so that the aperture stop diameter can be switched

between in the case where the inner converter lens 11 is on

the photographing optical path and the case where the inner

converter lens is retracted.

[0022] When the cam tube 8 is further rotated by the motor 10

from this wide-angle photographing state, the first group lens

1 and the second group lens 5 are further protruded according

to the cam grooves 8b and 8c, and the pins 4a of the lens barrel

frame 4 and the pins 6a of the second group holder 6 come to

the positions 4c and 6d of Fig. 7. Since the pins 12b on the

front ends of the arms 12a of the holder 12 of the inner

converter lens 11 are protruded together with the second group

lens 5, so that they are displaced along the slope of the grooves

7c, and the holder 12 of the inner converter lens 11 rotates

again to retract against the springs 14 and reaches the state

of Fig. 3. In this state, the photographic optical system is

formed into a middle focal length photographic system by the

first group lens 1 and the second group lens 5.
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[0023] When the cam tube 8 is further rotated by the motor 10,

the pins 4a of the lens barrel frame 4 and the pins 6a of the

second group holder 6 are further protruded and reach the

positions 4d and 6e of Fig. 7 , respectively. The pins 12b on

the front ends of the arms 12a of the holder 12 of the inner

converter lens 11 come to the position 12e, and as in Fig. 3,

the inner converter lens 11 is held at the position retracted

from the photographing optical path and reaches the state of

Fig. 4 . In this state, the photographic optical system is formed

into a long focal length photographic optical system by the

first group lens 1 and the second group lens 5 that have been

protruded the most.

[0024] Between the middle focal length photographic system of

Fig. 3 and the long focal length photographic system of Fig.

4, the lens barrel can stop at an arbitrary position by zooming

operation, however, at a shorter focal point side, the lens

barrel can stop only at one point of the wide-angle

photographing state of Fig. 2. For example, in addition to

continuous zooming from the focal length of 35m to 70mm, the

photographic optical system with a one-point focal length of

28mm is formed, so that it becomes possible to add the focal

length of 28mm without increasing the lens barrel from the size

of the zooming photographic system with the focal length of
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35m to 70mm.

[0025]

[Effects of the Invention] As described above, according to

Claim 1 of the invention, in a zooming photographic optical

system including at least two lens groups of first and second

groups, a D cut is formed out of the effective diameter of the

second group lens, and this second group lens holder is made

to hold the holder of the inner converter lens in a rotatable

manner around an axis perpendicular to the photographic optical

axis, the inner converter lens is held so as to switch between

the position on the photographing optical axis and a retracted

position inside a space created by the D cut, so that a one-point

focal length can be set in addition to the variable focal length

region of normal zooming without increasing the size of the

lens barrel from the size of the lens barrel provided with only

the zooming optical system.

[0026] In addition, according to Claim 2 of the invention, since

the fixed stop is fixed to the inner converter lens, the

aperture stop diameter can be switched between the case using

the inner converter lens and in the case where the inner

converter lens is not used without using a complicated

mechanism.

[BRIEF DESCRIPTION OF THE DRAWINGS]
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[Fig. 1] is a schematic sectional view showing a lens housed

state of the lens barrel in which the invention is carried out.

[Fig. 2] is a schematic sectional view showing a wide-angle

photographing state of the same lens barrel.

[Fig. 3] is a schematic sectional view showing a middle focal

length state of the same lens barrel.

[Fig. 4] is a schematic sectional view showing a long focal

length state of the same lens barrel.

[Fig. 5] is a cross sectional view along the A-A line of Fig.

1

.

[Fig. 6] is a cross sectional view along the B-B line of Fig.

2.

[Fig. 7] is an inner surface developed view of the rectilinear

guide cylinder for zooming.

[Description of symbols]

1 first group lens

2 first group holder

5 second group lens

5a D cut

6 second group holder

11 inner converter lens

12 holder

13 fixed stop
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19 space
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